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Declass Review by NGA
Gentlemen:

We have reviewed your requirements for an image panel
for reproduction of back projaction transparencies. Unfortunately,
we find ihe requivements for unity gamma, high light brightness,
panel size and resolution are at present beyond any state~of-ile~
art.

Present solid state image converter panels consist of
contiguous layers of a light sensitive photocenductor and a light
enittlag electroluminescent phosphor layer separated by an opaque
barrier. Certain modifications may also be present in the form of
imbedded fine wires in the photoconductor to allow image polasity
control and special light reflecting TiO, layers to enhance out-
put brightness, @rooving of the photoconductor to achieve high
sensitivity has also proved effective. 1In any case, the resclution
is limited now at about forty lines per inch for the grooved type
and about twice this for the parallel wire version of Sasaki, et
al. 'These mubers fsll short of your requirements for aun inmage
panel, The basic phenomena of electrolumineacence in preseant usage
(Destriau effect) as a controlled light source is quite inefficient
so that high output brightnesses are difficult to achieve. A
nominal level of 10 ft. lamberts is reasonable for present panel
bhigh light brightness and this is rather low for your requirements.

System gamma is variable with SSIC's and is & function
of practically every operating parameter plus material preparation,
Gamma can be made equal to unity over limited imput ranges with
certain known techniques.

Our own research in the field of Image Intensifier
Screens has led us to the development of & new concept empleying
photoconductor=electroluninescent materials, 1In this development
a mosaic of intagliated fiber optics is used. Each fiber has a

wire through its center to comnect the photoconductor to the 25X 1
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electroluminescent layer, The resolution is a function of the ine
dividual cell sizes, At present, resolutions of approximately 250
lines per inch appear feasible although 125 lines per inch is easier
to attain, Tht responsivity ‘s high and the luminous gain is of the
order of 103, System linsarity is good and the gamma can be controlled
if desired, However, since the Destriau effect is used in the electro-
luminescent material the ten foot lsmbert upper limit for brightness is
& limiting factor unless ultra-thin film techniques are used, Total
panel size, output brightness and cell response uniformity are still
the major probiens. Onee-inch square units are presently possible,
Larger panels may be obtained by stacking but as yet we have not
attennted to do this,

A solid state image converter screen which appears
nossible but which has not yet been demonstrated in the sizes desired
for this apnlication makes use of the channel multiplier devices
developed by the| | This muaterial is a special ceramic
uhich acts a5 sn electron multiplier, RBlectron gains on the order of
104 to 108 can be attained with these muitipliers and resclution on
the crisr of 20 lines per millimeter have been obtained, The manner
in whici this materiul would be used in an image converter screen is
as €ollows: A cesium phrtoemissive material would be costed on a
transparent plate, The channel multiplicr would be placed immediately
behind this cesium electron emitter in vacuum and a voltages would he
applied across the multipiier, A cathodoluminescent screen would then
he placed close to the outnut end of the channel multipiiers so that
the slectron: emitted by the multiplisr strike the screen and produce
m brignt spot. By accelerating the slecirons between the mialtinliier
channels and the screen {and maintaining a focusing field) output
hrightness greater than 10 font lanberts might be obtained, With these
devices the individua! cell sizes limit the tesoiutivn at present to
auproximately 20 lines par millimeter, The maximum size of the trizl
panel known to date is aporoximately 4 inch diameter,

is presently wrrking on techniques for using
nhetecunductors to contrel the elactron emission or ptherwise to provide
a means of centrolling a *ight emitter., These techniques again depend
op a wogaic structure for light contrnl, Present state-of-the-art is
such that the 250 lines per inch resolution appears to be a potential
qpner 1imit, A photeconductor-controlisd electron emitter could work
into a channel multiplier or other accelerating and focusing system
to provide a bright spet on a phosphorescent screen, The screen size
desired in the technical exrihit appears to be far beyond present
canabilities,

| is also working in the area of thin film
slectroluninescent layers but at present no success or maximum output
brightneases can be predicted for your apolication,

B 7"'f'k H?»\
'.\ 5

. j L
Fu é
Approved For Release gjdgﬂpBIOZ CIA- RBP 70A002200060004-9




25X1

Should you be interesie: in pursuing the p:oblems of

fzmpe cntensification with regard tn 1«.&,5,@ intensifier sCraeds <. «
wove modest capability than im the .equast, yet better that cf "t

grooved types, we whuid e DLEAsEU of Aidvubs OUL BPPEORC..

sronpese advanced work For you, e sve 3oxivus to contimue mx% to
incresse our eireris EICTy L€ rioks aauicatsd; and Af you AL
interested in tne work we nave aiready done on the preblen, W Ja3n
make it avzilmble for your nerossie . ivanr: {eel free (o Lo .;.:mra
ue for <urther {nformetion,

~ary Truly Tours,

CPD
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